Mitochondrial dysfunction and its role in motor neuron degeneration in ALS.
Mitochondria play a pivotal role in many metabolic and apoptotic pathways that regulate the life and death of cells. Accumulating evidence suggests that mitochondrial dysfunction is involved in the pathogenesis of amyotrophic lateral sclerosis (ALS). Mitochondrial dysfunction may cause motor neuron death by predisposing them to calcium-mediated excitotoxicity, by increasing generation of reactive oxygen species, and by initiating the intrinsic apoptotic pathway. Morphological and biochemical mitochondrial abnormalities have been described in sporadic human ALS cases, but the implications of these findings in terminally ill individuals or in post-mortem tissues are difficult to decipher. However, remarkable mitochondrial abnormalities have also been identified in transgenic mouse models of familial ALS expressing mutant Cu, Zn superoxide dismutase (SOD1). Detailed studies in these mouse models indicate that mitochondrial abnormalities begin prior to the clinical and pathological onset of the disease, suggesting that mitochondrial dysfunction may be causally involved in the pathogenesis of ALS. Although the mechanisms whereby mutant SOD1 damages mitochondria remain to be fully understood, the finding that a portion of mutant SOD1 is localized in mitochondria, where it forms aberrant aggregates and protein interactions, has opened a number of avenues of investigation. The future challenges are to devise models to better understand the effects of mutant SOD1 in mitochondria and the relative contribution of mitochondrial dysfunction to the pathogenesis of ALS, as well as to identify therapeutic approaches that target mitochondrial dysfunction and its consequences.